I ntroduction: 1 2
There are different functional specializations of the left and right hemispheres for processing 3 sensory information (see Toga invertebrates (e.g. Frasnelli et al., 2012 ) that provides the brain with increased neural 7 efficiency. Cerebral lateralization allows for disparate cognitive functions to operate in 8 parallel within the left and right hemispheres, which both decreases the duplication of 9 functioning across hemispheres and eliminates the initiation of simultaneous and 10 incompatible responses (Rogers et al., 2004; Tommasi, 2009; Vallortigara and Rogers, 2005) . 11
Not only are the left and right hemispheres dominant for specific cognitive functions, the 12 organization of the human brain is such that the innervations of the musculature that originate 13 from the motor cortices extend contralaterally (Santrock, 2008) . As a result, the left 14 hemisphere controls the right side of the body and the right hemisphere controls the left side 15 of the body. Thus, cerebral lateralization of cognitive function can manifest in contralateral 16 physical actions (e.g. Hellige, 1993) .
18
The most prominent examples of human lateralized motor action that correlate with cerebral 19 lateralization for cognitive function are handedness, and the neural regions associated with 20 speech production (e.g. inferior frontal gyrus: Broca, 1865) and comprehension (superior 21 temporal gyrus: Wernicke, 1974) . It is commonly reported that the human population exhibits 22 approximately 90% right-handedness (e.g. McManus, 2002) Gudmundsson, 1993), while also ensuring that exposure to social conditioning for right-140 handed dominance was minimized. There is strong evidence to suggest that more boys than 141 girls are diagnosed with ASD. The ratio of male to females diagnosed with ASDs is at least 142 4:1, if not higher (e.g. Whiteley et al., 2010) . Therefore, it is not unusual that the ASD 143 participants in this study were all boys. All participants with ASD had an existing diagnosis 144 of autism; a prerequisite for admittance to the special needs school. Original diagnoses were 145 made through a variety of clinical assessments. 
Data Analyses 216 217
Analyses focused on the handedness of individual children using a dense data set of 218 naturalistic manual actions. Though participant numbers were small due to the dense data 219 approach, group comparisons were also considered. 
Group Analyses 237 238
Group analyses were conducted using Fisher exact tests. Paired-sample t tests were used to 239 test simple effects. Because all participants were observed during the same diagnostic 240 assessment, statistical calculations were performed on raw frequencies of manual actions. 241
However, proportions were also calculated for each participant to equalize the weighting that 242 each participant contributed to the data set. Proportions were calculated by dividing the 243 frequency of left or right hand actions by the total frequency of actions. 244 245
Results 246 247

Case Analyses 248 249
Based on parent and teacher reports, all 8 participants were right-handed. Raw frequencies, 250 binomial approximations of z-scores for each participant (P) by lateralized target condition 251 (object, SDBs), HI scores and hand classification are presented in 
Actions to Self 377 378
Unlike previous studies that revealed mixed-handedness for hand actions to animate targets 379 (Forrester et al., 2011; 2012; 2013) , the present study did not conflate actions to the self and 380 actions to conspecifics, but specifically addressed self-directed behaviors. Little is known 381 about lateralized motor dominance for self-directed behaviors in humans. One study has 382 reported a left-handed preference for self-directed face touching in adults who were otherwise 383 right-handed (Dimond and Harries, 1984) . A further study has revealed that individuals 384 reflexively raise their nondominant hand to protect their faces (Coren, 1992) . These studies 385 suggest that handedness for self-directed behaviors may engage the opposite hemisphere to 386 that controlling object manipulation and language processing. Although there is a paucity of 387 human studies relating to this subject, two reports exist within the great ape literature. 388
Rehabilitated orangutans exhibited a significant group-level left-handed preference for 389 scratching and for the fine manipulation of parts of the face (Rogers and Kaplan, 1995) . 
